Objective: Eating disorders and subclinical eating disorders are serious and disabling diseases with high prevalence rates on college campuses. Many symptomatic students are never screened nor formally diagnosed with an eating disorder and do not receive mental health treatment. Method: This pilot study examines the feasibility, acceptability, and short-term efficacy of a 10-week online intervention, StudentBodies-Eating Disorders, designed to reduce eating disorder symptoms, related psychopathology, and weight and shape concerns. A total of 65 participants were randomized to the online intervention or waitlist control. Results: Results indicate that for study completers, the intervention had large effects for reduction of eatingrelated psychopathology (d = 1.5), weight concerns (d = .7), and psychosocial impairment (d = .7). Those who completed it rated the program very acceptable. This pilot study suggests the potential efficacy of StudentBodies-Eating Disorders as a self-help intervention for subclinical eating disorders in a non-clinical setting.
Introduction
Eating disorders (EDs) are common and disabling diseases affecting a significant proportion of individuals, with lifetime prevalence rates as high as 6.1% in adolescents and 5.9% for adult women (Hudson et al., 2007; Swanson et al., 2011) . EDs are associated with considerable medical and psychological consequences (Massey-Stokes, 2009; Roerig et al., 2002) , contributing to markedly higher health care costs, such as more outpatient psychotherapy, more emergency room visits (Striegel-Moore et al., 2003) , and longer hospital stays as compared to healthy individuals (Robergeau et al., 2006) . Thus, highly scalable, cost-effective, evidence-based interventions are essential to developing a model of care for EDs, which can then be applied to address other mental health problems (Ybarra and Eaton, 2005) . Fortunately, early detection and treatment predicts better outcome (Agras, 2001) . In order to accomplish this, prevention and early-intervention programs must focus on reducing established modifiable risk factors, such as dieting and weight and shape concerns. When coupled with negative affect, teasing, and compensatory behaviors, the risk of developing an ED increases significantly (Jacobi et al., 2011; Taylor et al., 2006) . These risk factors have been shown to predict future eating pathology (Field et al., 1999; Killen et al., 1996; Stice, 2001; Wertheim et al., 2001; Wichstrøm, 2000) and, if present, should be concurrently addressed in preventive interventions.
A large proportion of ED prevention research, either in person or Internet-delivered, has focused on targeted prevention, in which individuals exhibiting eating disorder risk factors are assigned to an intervention (Ciao et al., 2014) . A smaller number of studies has examined indicated prevention programs, which aim to reduce symptoms and cease symptom progression among individuals who already present with ED symptoms but do not meet full criteria for diagnosis (Ciao et al., 2014) . Addressing subclinical symptoms is important because when treatment is delayed, individuals with subclinical EDs are likely to experience disease progression, poorer prognosis, and greater likelihood of relapse (Yager et al., 2006) . To effectively actualize ED prevention within a defined population, interventions spanning universal, targeted, and indicated prevention, with as-needed clinical referral, are needed.
Evaluation of prevention effects is typically done within a defined population and should target participants at key developmental periods associated with symptom onset and progression (e.g., adolescence and early adulthood). University-aged students are an ideal population for targeted and indicated prevention programs because adolescent and young adult females are at the highest risk for EDs and have a high prevalence of eating disorders (Eisenberg et al., 2011; Striegel-Moore et al., 2003) . Universities face the challenge of serving the mental health needs of these students, and ED appropriate services are lacking at most universities (Eisenberg et al., 2012) . Thus, evaluating the feasibility, acceptability, and effectiveness of an Internet-delivered intervention for reducing ED symptoms and preventing symptom progression is an important step toward closing the gap in access to effective mental health services. Evaluation of implementation in university settings also has high relevance for other educational and health care delivery systems, serving the preventive and treatment needs of a defined population.
Bauer and colleagues evaluated an Internet-based prevention and early intervention program (Appetite for Life) and publications to date describe a model of university-based, online screening and personalized stepped care Internet-delivered prevention, but to date have reported no results for ED prevention effects (Bauer et al., 2009; Lindenberg et al., 2011) . Both the Bauer et al. and Lindenberg et al. papers report low adherence: 16 .7% of all users used the monitoring module in the program and 20.5% of the users only used this feature once. The Bauer et al. model is similar to the Healthy Body Image Program (Jones et al., 2014) , which also involves comprehensive online screening, targeted and indicated prevention, and referral. However, the interventions included in Healthy Body Image Program have a substantial evidencebase as described below. Paxton et al. (2007) compared the effects of an Internet-based versus face-to-face cognitive-behavioral therapy (CBT) ED prevention program and found slightly favorable results for the face-to-face intervention (Set Your Body Free; Paxton et al., 2007) . Stice et al. (2012) found no difference between a face-to-face, group-delivered, dissonance-based ED prevention program (The Body Project), and an Internet-based version of the same program (Stice et al., 2012) . However, both the Paxton et al. and Stice et al. studies had small samples sizes and no definite conclusions can be drawn from these studies.
The StudentBodies programs are the most extensively studied Internet-delivered ED prevention programs. In the US, a randomized controlled trial with 480 women showed the StudentBodies program decreased the onset of clinical and subclinical EDs in participants with an elevated body mass index or those who reported compensatory behaviors at baseline (Taylor et al., 2006) . Over the last decade, more than ten randomized controlled trials have been conducted on the StudentBodies prevention program and results consistently demonstrate moderate and sustained improvements in ED-related attitudes and behaviors among participants in the US and Germany (Beintner et al., 2012) .
The most striking results for the potential efficacy of Internet interventions for ED indicated prevention and symptom reduction come from two studies conducted in Germany. The first study evaluated an Internet-delivered CBT-based program, StudentBodies + (SB +), with 126 women with ED symptoms (e.g., binge eating, vomiting, restrictive eating) and eating disorder not otherwise specified symptoms in a randomized controlled trial comparing SB+ to waitlist control . At 6-month follow-up, SB + participation was associated with significant reductions in ED psychopathology, subjective and objective binges, and purging episodes butat least for some outcomesless effective for participants with restrictive eating (Völker et al., 2014) . The second study, involving StudentBodies-AN (SB-AN), adapted SB+ to target subclinical symptoms of anorexia nervosa (AN) (Ohlmer et al., 2013) . SB-AN included more interactive support, such as individualized weekly feedback from a mental health specialist, and in the pilot study, yielded significant reductions in some ED symptoms. Importantly, results from the two German studies using SB + and SB-AN, indicated high program engagement and adherence: 88.9% of all SB-AN participants completed some or all of the program and measures and the overall compliance rate for SB + was 66.2%. Given the strong evidence-base of the SB+ and SB-AN programs and remarkably high adherence in SB-AN, this program was selected for evaluation with English-speaking participants and modified to broaden the scope to address all subclinical EDs (Ohlmer et al., 2013) .
The present study builds upon previous research on SB-AN and SB+ by creating an Internet-based program designed to help female college students reduce AN and bulimia nervosa (BN) symptom progression, reduce weight and shape concerns, enhance body image, promote healthy weight regulation, and increase knowledge about the risks associated with EDs. This pilot study provides insight regarding the feasibility and short-term efficacy of online, guided self-help programs.
Methods

Participants
Participants were selected based on positive screens for DSM-5 subclinical AN, BN, binge eating disorder (BED), or purging disorder. Inclusion criteria were: 1) females age 18-25 years, 2) access to a computer with an Internet connection, and 3) high weight and shape concerns (Weight Concerns Scale score N = 47). Individuals were included if they had subclinical ED symptoms. Those who screened positive for DSM-5 full-threshold AN, BN, or BED were offered a referral. Participants with current depression or who were currently in therapy to address their eating and body image concerns were also excluded from the study and provided a referral.
Although EDs affect a significant number of males and research is desperately needed on effective interventions for males at-risk for and with ED symptoms, this study was limited to female participants due to practical reasons. Specifically, the evidence-base for the StudentBodies programs has only been established for females, and this study sought to first adapt an already evidence-based intervention for a more symptomatic population before further adapting the intervention for males.
Participants were randomized to an intervention or waitlist control condition. Participants were recruited from a large private university in the United States and the surrounding communities. To detect a medium effect size on the Weight Concerns Scale and the Eating Disorders Examination-Questionnaire (EDE-Q), it was determined that 64 participants were needed. This estimated effect size is comparable to Jacobi et al., who found effect sizes of 0.40-0.84 with a sample size of 126.
Procedure
Participants were recruited through print and online advertisements, university list-serve emails, and classroom and dorm presentations. Residential education staff and student health services staff also directed students to the study. Additionally, students learned about the study through the Healthy Body Image Program, a comprehensive online eating disorders screening and prevention program for college students (Jones et al., 2014) . Interested participants contacted the research coordinator via email and subsequently completed a brief online eligibility screen, including self-report height and weight measurements to determine body mass index (BMI) and the Weight Concerns Scale (Killen et al., 1994) to identify high-risk individuals. Eligible participants met in person with a research assistant to provide informed consent, completed self-report assessments, baseline interview (Eating Disorders Examination), and measure height and weight. Online assessments were administered through Qualtrics, an online survey software program licensed by the university. Participants were then randomized into the intervention or waitlist control group by random number sequences generated by the study coordinator using Excel. Prior to starting the program, participants were asked to create a nonidentifiable username and were given access to the passwordprotected online program.
The intervention group was offered the 10-week program immediately and the waitlist control group was offered the program after 10 weeks following completion of a second set of baseline measures to re-determine appropriateness of the intervention. Two months after the completion of the 10-week program, the participants were administered a "booster" session to support relapse prevention and maintenance of intervention effects. Study personnel and all related materials outlined guidelines regarding participation requirements and clearly stated that the online program was not designed to replace psychotherapy and information about available and appropriate services was provided to all participants.
All measures, except for demographics and the Eating Disorder Examination (EDE) were administered at baseline and 2.5 month postintervention. The EDE, a structured interview, could not be administered at post-intervention because post intervention assessments were conducted online. Instead, a shortened self-report version, EDE-Questionnaire (EDE-Q) was administered at post-intervention.
Measures
At baseline, participants reported demographic information, including their age, year in school, ethnicity, mother and father's highest level of education, and current living situation. The EDE-Q, a self-report measure that provides frequency data on the past 28 days on key behavioral features of EDs was administered. This measure contains four subscale scores reflect the severity of symptoms: restraint, eating concerns, shape concerns, and weight concerns. It consists of 36 items and has been found to have good concurrent validity and acceptable criterion validity in community samples (Mond et al., 2004) . The semistructured interview version of this measure, the EDE, was also administered in order to assess the presence and frequency of objective binge eating (OBE), subjective binge eating (SBE), objective overeating (OOE), and compensatory behaviors. This measure was only utilized at the baseline time point in order to ensure participant eligibility (i.e., does not meet criteria for AN, BN, or BED). The EDE has been shown to have a satisfactory degree of internal consistency across all subscales (Cooper et al., 1989) . The five-item Weight Concerns Scale (WCS), a self-report measure, was also used to measure participants' weight and shape concerns, a modifiable risk factor for ED onset. The WCS examines worry about weight and shape, fear of weight gain, dieting behavior, importance of weight, and feelings of fatness. The WCS has acceptable test-retest reliability (a = .85), adequate predictive validity, and a one-year stability of r = .75 (Killen et al., 1994) . At all assessment points, participants provided self-report of their weight and height. Height and weight were converted to body mass index (BMI = weight kg/height m 2 ).
Depressive mood was assessed using the Center for Epidemiologic Studies Depression Scale (CES-D) (Radloff, 1977) . The CES-D is a 20item self-report scale designed to measure depressive symptomatology and has been shown to have good sensitivity, good specificity, and high internal consistency (Lewinsohn et al., 1997) . The Clinical Impairment Assessment questionnaire (CIA), a 16-item self-report measure of the severity of psychosocial impairment due to ED symptoms, was also used to assess the following domains: mood and self-perception, cognitive functioning, interpersonal functioning, and work performance. The CIA has been found to demonstrate high levels of internal consistency, validity, reliability, and sensitivity to change (Bohn et al., 2008) .
Program adherence, acceptability and feasibility
Adherence was measured as the number of pages viewed, eating behavior checklists completed, journal entries completed, and self-monitoring logs completed. Acceptability was assessed through qualitative survey feedback from participants, messages from participants, and feedback from intervention coaches. Feasibility was determined by examining the resources required to reach the participant recruitment target within the academic year, study drop-out, and support from the university administration to conduct the study collaboratively with student health services. The recruitment period of the current study lasted 16 months.
Risk management, internet privacy, and confidentiality procedures
During the screening process and throughout the program, participants who evidenced severe psychological distress or suicidality, as measured by a depression screen and participant comments submitted via the online program, were referred to emergency services, and the student health center for follow-up. Students who met criteria for a full-threshold ED at screening or endorsed severe ED symptoms during the course of the study were also referred to seek in-person treatment. Additionally, participants whose ED symptoms did not reduce by 50% (as compared to their baseline assessment) by the midpoint of the program (Session 5) were also given clinical referrals. Study personnel monitored participants several times per week, including progress in the program and postings to journals, eating behavior checklists, weight logs and the discussion board.
The technology partner, in conjunction with the participating university's school of medicine, hosted the program on a Health Insurance Portability and Accountability Act (HIPAA) compliant server, in order to ensure data security and privacy for all participants. Participants were required to create non-identifiable usernames and passwords in order to log into the password protected program and server. In order to protect confidentiality, participants were also assigned unique identification numbers for all assessment purposes.
All participant records were kept in locked filing cabinets or in encrypted, password-protected electronic spreadsheets on the research coordinator's computer, which met full electronic data management standards of the research institution. Participants were permitted to communicate with the research coordinator through email and were notified that email is not a secure medium. However, communication within the online program was secure due to the HIPAA compliant and password protected online platform. Email correspondence is not included in any statistical analyses.
Intervention
StudentBodies-Eating Disorders (SB-ED) is a structured cognitivebehavioral online program supported by an online, asynchronous, moderated discussion group and text-based coaching. SB-ED consists of 10 weekly sessions and includes activities such as self-monitoring logs and journal entries. All activities were reviewed by coaches and addressed in weekly, individualized feedback to the participant. The program also includes a moderated, anonymous discussion board, which gives participants the opportunity to provide support to one another and share their experiences. A booster session was offered two months after the last session was completed to support maintenance of intervention changes and prevent symptom recurrence.
The program was adapted from previous versions of SB shown to reduce ED risk factors and prevent the onset of EDs in high-risk groups in the US and Germany (Taylor et al., 2006) . For this study, the program content was translated from the German versions of SB-AN and SB + and adapted to include culturally appropriate examples and generalized to address not only restrictive eating behaviors, but also bulimic and compensatory behaviors. These clinical content changes were made according to Fairburn's Cognitive Behavior Therapy and Eating Disorders treatment manual (Fairburn, 2008) , thus integrating existing SB content with clinically-relevant material and updated CBT theory and techniques. Table 1 provides an overview of the weekly topics covered in each session. Table 2 provides an outline of the intervention components of the program and their purposes.
Coach training and dashboard
Coaches for this program, clinical psychology doctoral students, participated in a 2-session training on CBT for EDs, motivational interviewing, and coaching techniques, followed by ongoing weekly group supervision by a licensed psychologist. The coach dashboard, a clinical management tool created to streamline the coaching process, provided an outline of participant progress, including the last time a participant logged into the program, the participant's current session, and each participant's submitted eating behavior checklists, selfmonitoring logs, and journal entries. Coaches and participants could flag inappropriate or concerning content in the discussion board, and these posts were then displayed in the coach dashboard. From this page, coaches could also choose to delete the discussion board post or message the participant who posted it.
Coaches provided individualized weekly feedback to participants using a pre-programmed library of templates. Words in the template highlighted in yellow indicated content that coaches needed to individualize for each participant by paraphrasing the participants' submitted entries. Yellow highlighted text also indicated conditional text that the coaches included depending on the actions of the participant in the session (i.e., "If the goal is not specific/manageable…" or "If the participant did not complete the exercise…"). Words underlined and in red font indicated the topic of the activity or content, which helped the coach locate the submitted data on the coach dashboard. Coaches were instructed to provide feedback within one week of the participant completing a given session.
Coaches were incorporated in an attempt to make the intervention more personal and to address issues, such as misunderstandings related to program content, treatment rationale rational and adherence problems, and identify the deterioration of symptoms. Given the literature recommends using uniform terminology to define negative effects, the current study used the definitions outlined by Rozental et al. (2014) for the following items: deterioration, adverse events, severe adverse events, novel symptoms, dropout, nonresponse, and unwanted events. In the present study, these negative effects were monitored by reviewing pre-post scores of the two primary measures (EDE-Q and WCS), data derived from the consort diagram, and review of participants' self-report of experience via submitted journal entries and text messages with coaches.
Statistical analyses
Electronic data was downloaded from Qualtrics (online survey software) and analysed using the Statistical Package for the Social Sciences (SPSS for Mac, version 21.0). All statistical tests were two-tailed to allow for the detection of positive and negative changes, and given the pilot, hypothesis-generating nature of this study, the significance level was set to alpha = .05 and not adjusted for multiple comparisons. Furthermore, it has been suggested that effect sizes rather than p-values should be the primary focus of interest in such hypothesis-generating studies (Kraemer et al., 2002) , and thus effect sizes are presented for both significant (alpha b .05) and non-significant findings. An independentsamples t-test was conducted to compare change in mean scores in normally distributed, continuous measures (and effect sizes are presented for the magnitude of the difference in change between conditions). The data was also analysed using an intention-to-treat (ITT) analysis. Under the ITT model, all randomized participants in the treatment and waitlist-control group were included in the analysis. Missing data (e.g., for participants who did not complete follow-up assessments) was imputed using multiple imputations, specifying five iterations, based upon fully conditional Markov chain Monte Carlo modeling (Schafer, 1997;  including baseline data and study condition as predictor variables used for imputing missing values).
Results
Screening and randomization
Participant flow is described in Fig. 1 . A total of 65 participants were randomized and 41 participants (63% of randomized) completed prepost assessments (intervention = 14, waitlist control = 27) and were included in the main study analyses.
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Relapse Prevention and Maintenance of Change: Strategies to maintaining changes, cope effectively with future challenges, and prevent relapse. identified as White/Caucasian, 8 (19.5%) as Chinese, 4 (9.8%) as African American/Black, 4 (9.8%), as Japanese, 3 (7.3%) as Latino/Hispanic, 2 (4.9%) as Asian Indian, 2 (4.9%) as Mexican-American, 1 (2.4%) as Korean, 1 (2.4%) as Pacific Islander, 1 (2.4%) Vietnamese, and 5 (12.2%) as Other (Arab, Middle Eastern, Mien, and Tibetan). While this sample includes a wide spread of ethnic backgrounds, this is not a nationally representative sample. Additionally, 30 participants (73.2%) identified as undergraduates, while 8 (19.5%) identified as graduate students and professionals. All participants were female, as dictated by the eligibility criteria, and the age ranged from 18-25 years. The majority of the participants also lived in a dorm on campus (30; 73.2%). On average, participants in the intervention group had a BMI of 24.1 kg/m 2 , a WCS Score of 59.5 (i.e., high body image concern), and an EDE-Q Global score of 2.1. Meanwhile, participants in the waitlist control group had an average BMI of 25.2 kg/m 2 , a WCS Score of 67.5, and an EDE-Q Global score of 2.5. There were statistically significant differences at baseline between intervention and control participants on the EDE-Q Global, EDE-Q Restraint, and WCS (ps b .05) (with the control participants reporting higher levels) but not on any other baseline measures or demographic characteristics.
Primary analyses
A summary of the results can be found in Table 3 . In assessing changes in eating disorder psychopathology, the EDE-Q Global Score demonstrated a significant difference in prepost change in mean scores between the intervention group (M = − 0.9, SD = 0.6) and the waitlist control group (M = 0.06, SD = 0.6); t(38) = 4.6, p b 0.01), with a large effect size (Cohen's d = 1.52). This difference was found across all EDE-Q subscales (Table 3 ). In evaluating weight and shape concerns, an independent-samples t-test compared change in pre-post WCS scores between the intervention group and waitlist control group and indicated a significant difference in pre-post change in mean scores between the intervention group (M = − 15.2, SD = 18.2) and waitlist control group (M = − 4.0, SD = 13.1); t(38) = 2.2, p b 0.05, with a medium to large effect size (Cohen's d = 0.71).
With regard to binge eating, results indicated a significant difference in pre-post change in mean scores for the number of days experiencing a loss of control between the intervention group (M = −4.3, SD = 5.6) and waitlist control group (M = −0.2, SD = 5.0); t(38) = 2.4, p b 0.05, with a large effect size (Cohen's d = 0.77). However, an independentsamples t-test did not yield a significant difference in pre-post change in mean scores for the number of days experienced binge-eating episodes between the intervention group (M = − 1.4, SD = 3.7) and waitlist control group (M = −.2, SD = 2.7); t(38) = 1.2, ns (Cohen's d = 0.37).
Secondary analyses
On the CIA, a measure of psychosocial impairment, there was a significant difference in pre-post change in means scores between the intervention group (M = − 7.2, SD = 7.8) and waitlist control group (M = −2.5, SD = 5.4); t(37) = 2.2, p b 0.05, with a medium to large effect size (Cohen's d = .70). Meanwhile, on the CES-D, a measure of depression, there was no significant difference in pre-post change in means scores between the intervention group (M = − 4.3, SD = 6.5) and waitlist control group (M = − 1.4, SD = 3.7); t(17.9) = 1.5, ns (Cohen's d = 0.54). Of note, the mean CES-D for the sample as a whole was 17.0 (SD = 5.7). A CES-D of 16 or greater is indicative of being at risk for clinical depression (Lewinsohn et al., 1997) , suggesting that at least half the sample had depression symptoms in the clinical range.
Complete-case v. intention-to-treat analysis
Contrary to the complete-case analyses, results of the ITT analyses of independent samples t-tests on the pooled imputed data did not yield significant results for any of the outcome variables. See Table 4 for a summary of these results using the ITT analysis model.
Program adherence and acceptability
On average, the participants in the intervention group who used the online program opened 68.6% of the pages (total: 283, M = 194.1, SD = 104.2, range: 32-283), completed 58.1% of the journal entries (total: 218, M = 126.6 SD = 69.7, range: 0-199), filled out 67.9% of the selfmonitoring logs (total: 6, M = 4.1, SD = 3.0, range: 0-7), and completed 53.1% of the recommended 70 eating behavior checklists (M = 37.2, SD = 28.1, range: 0-80). Participants reported several reasons for not using the online program, including: loss of interest, too busy, and technical problems. Linear regression models were conducted to explore the relationship between the four program adherence measures (total pages viewed, total eating behavior checklists completed, total journal entries completed, and total self-monitoring logs completed) and the primary outcome variables (WCS, EDE-Q). The models did not yield any significant relationships.
Acceptability was assessed through qualitative survey feedback and in-program messages from participants. Table 5 highlights participant quotations describing feedback about the program.
Discussion
The current study examined an Internet-based program designed to help female college students reduce AN and BN symptom progression, Table 4 Intention-to-treat analysis: primary and secondary outcomes.
Treatment (n = 31)
Waitlist control (n = 34)
EDE-Q Global score 2.1 .9 1.9 .7 2.5 .9 2.6 .9 .9 .22 Eating concern 1.3 .8 1.2 .7 1.5 1.1 1.4 1.0 -.3 -.08 Weight concern 2.8 1. reduce weight and shape concerns, enhance body image, promote healthy weight regulation, and increase knowledge about the risks associated with EDs. In our sample, ED symptoms decreased significantly in the participants who completed the program compared to a waitlist control. However, almost half the treatment subjects failed to complete the program and there were no differences between the groups on the primary measures for the ITT analyses.
ED Psychopathology
Using the complete-case analysis method, treatment participants' scores on the EDE-Q Global scores, all EDE-Q subscales, and WCS decreased significantly from baseline to post-intervention, as compared to those in the waitlist-control group. These results suggest that intervention participants experienced greater reductions in ED-related attitudes and concerns regarding their weight and shape as compared to their waitlist control counterparts. However, the ITT analyses, with missing data imputed using multiple imputation, did not yield significant results for any of the outcome variables. It is possible that the high dropout rate across study condition (37%) and small sample size made these results unstable. Indeed, it has been suggested that multiple imputation may not perform well as the percent of missing data approaches 50% (Graham et al., 2007) . As such, the ITT results are difficult to interpret.
The complete-case results of this study are comparable to results from earlier versions of SB for different target groups ranging from low-symptomatic to high-symptomatic. The mean baseline WCS scores of our intervention and control groups, 59.5 and 67.5 respectively, were comparable to those in other ED preventive interventions. In the original SB study, participants, who were women without ED symptoms but who had high weight and shape concern, in the intervention group reported greater reduction in weight and shape concerns as compared to their control group counterparts (Killen et al., 1994) . Taylor et al. (2006) also produced significant reductions in weight and shape concerns for participants with high weight and shape concerns utilizing an 8-week version of SB. In StudentBodies+ (SB+), a program specifically designed for women with subclinical BN and eating disorder not otherwise specified symptoms, treatment participants also reported similar reductions in ED-related attitudes and associated psychopathology.
Furthermore, SB-AN yielded results indicating significant reductions on many of the ED-related attitude measures and associated psychopathology (Ohlmer et al., 2013) . These studies, including participants with ED symptoms, also demonstrated significant impacts on ED behaviors. For SB-AN, 50% of participants who endorsed engaging in binge-eating episodes did not report this behavior at follow-up and for SB+, researchers found a 67% greater reduction in objective and subjective binge eating episodes, a 86% greater reduction in purge episodes and a 58% greater reduction in onset of full or subclinical EDs in the intervention group compared to waitlist control participants. While the current pilot study did demonstrate a significant reduction in loss of control over eating, it did not have an impact on total binge eating episodes. However, it should be noted that participants in this study who met DSM-5 criteria for BN or BED were not included and referred for treatment.
As compared to a 2012 meta-analysis of 990 female high school and college students participating in SB trials, the current study also yielded larger effect sizes on several ED-related attitudes, including restraint and avoidance over eating, preoccupation with food, fear of losing control over eating and preoccupation with shape or weight (Beintner et al., 2012) . The larger effect sizes of the current study may be due to the highly interactive features of the program and the more symptomatic group of participants. However, the drop-out rates were higher in this study than in those reported by Beintner which might have resulted in higher effect sizes (Beintner et al., 2014) . These researchers found that Internet-based interventions (versus CD-ROM and bibliotherapy), guided self-help programs, multisession programs and guidance provided by mental health specialists (versus nurse or general practitioner) predicted greater reductions in ED related attitudes and concerns about weight and shape, and all of these features are present in the current program (Beintner et al., 2014) .
Associated psychopathology
Our complete-case results indicated a significant decrease in prepost change in mean scores in overall psychosocial impairment with a medium to large effect size for the intervention group as compared to the waitlist-control group, who did not use the online program. As individuals with EDs often experience psychosocial consequences such as low self-esteem, depression, worthlessness, hopelessness, and mood swings, improving ED symptoms may also affect associated psychopathology (Massey-Stokes, 2009) .
With regard to associated depressive symptoms, the current study did not yield significant pre-post change in mean scores between participants who used the online program and participants who did not use it, with both groups beginning the study with baseline depressive symptoms in the clinically significant range. This finding is similar to that of Taylor et al., which also did not detect significant pre-post changes on the CES-D among participants with high weight and shape concerns (Taylor et al., 2006) . However, some studies have shown significant changes, but only small to medium effect sizes for self-reported depressive symptoms (Jones et al., 2014; Ohlmer et al., 2013) . A 2014 review of e-therapies for anxiety and depression concluded that in computerized CBT programs, the amount of therapist input given is an important feature that likely affects outcome (Loucas et al., 2014) . While the current study did include feedback/input from coaches, the majority of the feedback focused on ED-related pathology, rather than depressive symptoms. If coaches included more feedback/input on a participant's depressive symptoms, perhaps these symptoms may have been impacted. Depressive symptoms also were not a focus of the psychoeducational or self-monitoring aspects of the program. Whether or not to make these changes in future iterations of the program is debatable, because depressive symptoms, including hopelessness and impaired concentration, may make it difficult to engage in treatment at all (Fairburn, 2008) . For participants with semi-independent clinical depression, the depression should be treated before the ED. In future studies, it may be beneficial to have markedly depressed participants first "I noticed a lot of small bugs in the functionality of the program-forms not working properly, things not saving correctly, stuff like that."
"I liked that it was self-paced, and very positive. I learned to do more self-reflection, to be kinder to myself, and about mindfulness."
"One thing that I would see as an improvement is allowing participants to save their work in a session in case they don't finish in one sitting. I know that at least in my case, it was difficult to find a solid block of time to complete the entire session so I wanted to save my work and come back to it later but I couldn't." "Student Bodies was really great. It helped me to not only think better about my image, but think about the far-reaching and long-term consequences of maintaining an unhealthy relationship with my body and food."
"Because the program was tailored to everyone, there was a lot of wasted time spent on issues I didn't have, like anorexia or bulimia, etc. I wonder if it would be possible to tailor programs in the future."
address their depression prior to starting the programeither though outside services or by creating an additional online CBT module that specifically aims to improve mood.
Negative effects
Recently, Internet interventions experts have called for more accurate detection and reporting of negative effects (Rozental et al., 2014) . Of note, negative effects, which include negative outcomes, reflect a "significant" decline in some aspects of therapy and an effect not necessarily related to therapy. In the current study, deterioration was monitored by comparing the pre-post scores of the two main outcome measures. Of the 14 participants in the treatment condition included in the complete-case analysis, three showed some deterioration in WCS scores, while one participant (not mutually exclusive) demonstrated deterioration in her EDE-Q Global score. Reviews of participants' journal entries and text conversations between participants and coaches also revealed that participants described some of the following that could be considered negative effects: 1) feeling more preoccupied by and self-conscious of food intake, exercise habits and body image after being asked to keep a meal log and weigh themselves on a weekly basis 2) novel symptoms such as increased stress and anxiety to sharing their thoughts, emotions and experiences with their coaches and other participants on the discussion board and 3) unwanted events such as feeling frustrated and discouraged when encountering technical issues that caused participants to lose data or prevent access to the program. However, some of these could also be considered positive aspects of the program.
In future studies, some of these issues might be addressed in a preventative manner. For instance, psycho-education on the likelihood of these effects occurring and CBT techniques to combat these effects could help prevent or ameliorate them. Additionally, coaches could be trained to identify and proactively discuss these negative effects with participants. In order to combat these concerns, program content and coach messages could be improved to help participants outline realistic expectations of treatment progress. Continued review of the literature should occur to ensure program content is derived from evidence based treatments to avoid deficient treatment.
Regarding dropout, our program dropout rate, 55%, while high, is comparable to face-to-face outpatient ED trials, which have a mean dropout rate of 29-73% (Fassino et al., 2009) . It is possible that the selected population in this study is more similar to individuals seeking face-to-face treatment than the previous versions of SB. Dropout rates from internet interventions for psychological disorders have been shown to range from 2% to 83% (Melville et al., 2010) . Nevertheless, programs need to be developed to identify early drop-outs and provide strategies to reduce this.
Coach factors may also have played contributed to negative effects, given therapist factors in face-to-face treatment has been shown to be a significant predictor of outcome (Del Re et al., 2012) . However, research on this subject is inconclusive at this time, as both positive and negative effects of guided self-help programs have been documented (Rozental et al., 2014) . Further feedback could have been elicited from both participants and coaches on the quality of their relationship to help shed light on this matter.
Program adherence and acceptability
On average, the participants in the intervention group who used the online program opened 68.6% of the pages, completed 58.1% of the journal entries, 67.9% of the self-monitoring logs, and 53.1% of the recommended 70 eating behavior checklists. In SB-AN, adherence rates were roughly comparable, as participants completed 88.0% of the sessions, 46.7% of journal entries, 13.3% of the self-monitoring logs, and 55.0% of the checklists. Technological limitations prohibited researchers from gathering data on the specific pages and program content that participants accessed. Future studies should collect and analyse this data to further improve adherence rates.
In the current study, none of the adherence measures (total pages viewed, total eating behavior checklists completed, total journal entries completed, and total self-monitoring logs completed) were correlated with the primary outcome variables (WCS, EDE-Q). This suggests that program adherence is not associated with treatment effectiveness. Essentially, "program exposure" or merely adhering to the program may not lead to change, but interacting with and understanding the content may produce results. Consequently, there may not be a relationship between program adherence and treatment outcomes. The authors also noted that adherence correlated with outcomes differed based on the type of outcome measures. While the number of logins was best correlated with physical outcomes, module completion was best correlated for psychological outcomes. Perhaps this sheds light on the current study's lack of significant correlation between adherence rates and outcome, as EDs are complex and involve both physical (i.e., exercise, eating habits, compensatory behaviors) and psychological outcomes (i.e., eating-related psychopathology, weight and shape concerns).
Regarding acceptability, participant quotations highlighted that they learned helpful tools to improve their body image and develop healthier eating habits, and they appreciated the self-paced nature of the program. With respect to improvements, participants primarily commented on technical issues, such as difficulty accessing certain portions of the program or inability to save their work. Even though technical problems were outside the control of the research team, further testing prior to program launch could be done to target these bugs. It should also be noted that coaches provided informal feedback throughout the course of the study, especially regarding usability of the coach dashboard and other technical features. In future studies, more quantitative feedback should be collected from both participants and coaches in order to better understand which specific portions of the content were most helpful and technical features that could improve ease of usage.
Limitations
Despite demonstrating the potential efficacy of SB-ED, limitations include the pilot nature of the study and small sample size (thus limiting our ability to correct for multiple comparisons), low adherence, and high dropout rates, thus limiting generalizability. Implementing motivational techniques throughout and prior to starting the program may improve engagement. Providing verbal feedback sessions by phone could also be an opportunity to reinforce participants' goals, progress and motivation for continuing the program. Dropout rates may be explained by a long screening process, differences in moderation between SB-ED and SB-AN, and technical problems (e.g., inability to access sessions or save journal entries). The length of time between the participant first expressing interest in the study and starting the program ranged from several days to several weeks. Shortening and automating the screening process, such as having a computer calculate screen results and automatically notify participants of their eligibility, may be beneficial. Furthermore, no additional probing of negative effects was conducted. Per recent expert recommendation, query about negative effects is advisable in future research.
The debate regarding the effectiveness of Internet interventions versus in-person treatment in treating eating disorders is ongoing. A recent meta-analysis on this subject yielded inconclusive results because despite support for a handful of Internet interventions that demonstrated reductions in eating disorder related symptoms, the evidence base is too small (Loucas et al., 2014) . Furthermore, the format and delivery mode of Internet interventions greatly differ (i.e., guided versus unguided programs, computer based versus smart phone app based applications), and there is not enough research to firmly conclude which characteristics may positively impact the effectiveness of a program. Continued research is recommended in order to shed more light on the strengths and shortcomings of Internet interventions.
Generalizability of findings to the greater population was also compromised as the sample only consisted of female students of traditional college-age. The online program was designed to target college students due to the prior findings that ED prevalence among female college students are high, ranging from 8% to 17% (Hoerr et al., 2002; Striegel-Moore et al., 2003) and CBT for ED programs require more complex cognitive skills, which develop during adolescence and early adulthood. Future research should focus on programs tailored towards males (ED prevalence rates range from 0.33-2%;) (Hudson et al., 2007) , athletes, LGBTQ students, and transgender students, as these populations all present unique problems associated with EDs.
Implications and future directions
The results of this pilot study suggest that SB-ED may be effective in reducing ED psychopathology and weight and shape concerns among female college-age students with subclinical EDs. While the study could be improved with a larger sample size and follow-up measures to assess the long-term effects of the online program, this study has significantly contributed to the growing research on the prevention and early intervention of EDs.
With the support of a NIMH-funded R01 grant, an updated version of SB-ED is currently being evaluated at 28 universities. In addition to the computer version of the program, researchers will work with a technology company to develop a smartphone app version of the program, an update which may improve participant engagement and reduce dropout due to ease of use and user preference. As adherence and dropout rates can impact intervention outcomes and prior research has indicated that multisession programs have better outcomes than single session programs, transforming weekly sessions into daily sessions may also improve outcome and adherence rates (Beintner et al., 2014) . Other possible improvements that have been shown to predict treatment outcome, include incorporating video feedback to mimic the effectiveness of face-to-face guidance (Beintner et al., 2014) , increasing motivation levels pre-intervention (Clausen et al., 2013) , and developing "flags" to help supervisors and coaches monitor participant behavior more efficiently. The coach dashboard was pivotal in streamlining moderation and care, and supporting the scalability and effectiveness of the program. Future studies of online interventions like SB should provide a close examination of the financial costs of the program (e.g., technology programmers, licensed clinical psychologists and graduate student coaches) compared to face-to-face therapy in terms of operation and moderation costs in order to shed light on the possible advantages and benefits of innovative technological interventions as compared to existing mental health resources. Innovative, cost-effective prevention and early intervention programs are critical to treating EDs and eliminating associated medical, psychological, and economic consequences. Preliminary data suggests the potential efficacy of SB-ED as a prevention and early intervention program that can be easily implemented on college campuses and can increase accessibility of effective resources to students in need. It has the potential to help college campuses across the nation combat the high rates of EDs and other associated psychopathology to achieve a healthier student body.
